control forest access in an authoritarian fashion. The struggle results, in part, from differing environmental epistemologies that play out within a changing socio-political framework (Forsyth, 2003) . Environmental knowledge in the RFD and among the local communities is based on conflicting concepts of environmental change and management.
A growing civil society and a changing social framing of environmental knowledge
As export-oriented manufacturing sector took the lead in Thailand's economic development from the 1980s, there was also a rapid growth in volume and strength of Thai civil society. 2 Civil society now included a growing number of NGOs with diverse mandates and orientations, with many pushing for a more sustainable utilisation of natural resources. In the absence of formal political parties representing the full range of socio-economic and ideological differences, it was the NGO movement that played the role of pushing for political empowerment from below, taking on an advocacy role and asserting communities' rights over local natural resources (Dechalert 1999 , Thabchumpon, 2002 .
Economic growth resulted in rapid resource depletion through the conversion of tropical forest to agricultural land without proper maintenance of soil properties or bio-diversity. Thailand's manufacturing industry grew without much consideration of the impacts of air, soil and water pollution. The response from the NGO community was a call for reform of the highly centralised Thai bureaucracy that had manifestly failed to regulate these impacts, arguing for decentralisation and devolution of state power. These demands were eventually reflected in the 1997 Constitution, and the 8 th and 9 th National Economic and Social Development Plans. A specific demand in the 1990s was that 20% of Thailand's agricultural land should be converted to sustainable modes of agricultural production. Although this issue is very central to the 8 th Economic and Social Development Plan (1997) (1998) (1999) (2000) (2001) (2002) , there is little evidence on the ground that this goal will be met. 3 The past two decades have seen many controversies over access to and utilisation of natural resources, such as the Pak Mun dam controversy over electricity generation, which threatens fish breeding, low-lying river islands, and other natural resources supporting local livelihoods. Pak Mun was completed in 1994 by the Electricity Generating Authority of Thailand, with World Bank financing. Since 1990 it has resulted in intense opposition by local communities. Some 20,000 people have been affected by drastic reductions in fish populations that can no longer migrate upstream of the dam site. The International Rivers Network and the Assembly of the Poor are two NGOs supporting dam decommissioning; the AOP was formed in 1995 specifically to oppose mega-development projects of this type. In 1999, more than 5,000 villagers occupied the dam site and established a protest village. The government agreed to open the dam gates in June 2001 while studies were conducted on fisheries, social impacts and the impact of the dam on Thailand's electricity supply. The government rejected these studies that were favorable to the local villagers' case, and it allowed only a four month opening each year, closing the gates again in 2002 (IRN 2002 .
Similarly, the RFD has been struggling with local communities for decades over eucalyptus plantations that supply the paper industry and ostensibly maintain "forest cover". Having encouraged logging and clearing of forest areas that were believed to be hiding communist insurgents in the 1970s and 1980s, new local settlers were permitted to occupy the cleared land for a time, before being forcibly removed after 1991, under the state-supported drive to create industrial eucalyptus plantations. Local communities often claim that these plantations drain the soils of water and nutrients, while depriving them of pasture and forest resources. Although the eucalyptus boom has now peaked, substantial plantations still exist and opposition to them continues (Carrere and Lohmann 1996, Dechalert 1999) .
These two examples illustrate how the state tends to adopt the utilitarian values of neo-liberal development theory, only changing course -if at all -after substantial opposition to its policies. It is somewhat inevitable that locally grounded NGOs and communities themselves have arisen to challenge technocratic development schemes that transfer benefits to industry, urban dwellers, or the state -and they see their exclusion from such projects as symptomatic of a lack of concern for local environmental resources. The NGOs have, in the language of critical political ecology, "co-produced" environmental knowledge and political activism at the same time (Forsyth, 2003) , forming what Bryant (1997) calls a 'counter-coalition' of potentially like-minded actors comprising farmers, environmental NGOs, researchers, journalists and sympathetic governments and UN agencies. Today these form the basis for a number of alternative environmental movements concerned with justice and livelihoods.
2
See Hirsch (1996a) and the collection of articles in Hirsch (1996b) .
Tim Forsyth directs our attention to the "social framings" of environmental science and knowledge that colour such disputes, arguing that environmental knowledge can be democratised through problemoriented, interdisciplinary and participatory approaches to the analysis of environmental issues (Forsyth, 2003) . We will now look at how this has worked in Thailand: environmental problems have been narrowly defined by conventional science, but a broader understanding of environmental problems and their solutions based on an interdisciplinary, context-dependent approach may yield more satisfactory social and environmental outcomes.
Dominance of compartmentalised scientific knowledge in the 20 th century
By and large, the existing knowledge explaining how natural resources in Thailand have been degraded is clustered around two approaches. Natural scientific disciplines have investigated the changes in natural ecological systems while social science analyses have looked at the causes and effects of production, livelihoods, and socio-cultural-ecological systems. We have been provided with a huge pool of scientific research that essentially describes changes in natural resources and biophysical causes and effects. Research has demonstrated that large areas of forest are replaced by highland and upland agriculture that has implications for ecological systems: this is well documented (Chuntanaparb, 1986; Feeny, 1988; Gardner, 2000; Samapuddi, 1962) . Hydrological changes have simultaneously occurred, evident in irregular rainfall, floods, and droughts (Preechapanya, 1984) . It is also reported that the degree of soil erosion, sedimentation, weed infestation and degradation of natural resources have become more serious over time. Thailand seems to have experienced a continued decrease in biological diversity (in terms of species, genetic pools and ecosystems of flora and fauna of tropical forests). The genetic pool of the tropical zone has also diminished, and there are adverse climatic changes caused by a decrease in moisture and forest cover (Collins and Qualset, 1998; Somsak Sukawong, 2003; Tisdell, 1997) .
Endangered tree and animal species have been studied by scientists in order to target their regeneration more effectively (Anderson, 1993; Holmberg, 1996; Sukawong, 2003) . Soil scientists are able to explain physical and chemical processes of different soil types and they can establish indicators of soil quality and nutrients (Bunchee, 1993; Preechapanya, 1984; Putjaroon, 1987; Samran, 1984) . Hydrologists explain and measure physical, chemical, and biological water contamination (Suksawang, 1991; Walker and Scoccimarro, 2001 ). Thailand has produced many inventories of biophysical degradation of resources. Scientists are able to apply their knowledge by offering technical solutions to technical problems of forest, land, and water. But the relationship between human utilisation of natural resources and natural resource degradation is still poorly understood in the scientific world, and understanding of the complex relationship between environmental changes and their social, economic, cultural, and political contexts is poor.
By contrast, explanations of degradation by social scientists have, so far, focused mainly on exactly how such perceptions of causes and effects become universally adopted and deployed. 4 Attempts have also been made in anthropology, sociology, political science, economics, psychology, and human geography to question how human activities are related to natural resources. Knowledge from the social sciences is vital to understand social and economic processes, but developed in isolation, the whole range of social and environmental impacts can be scanted, and narrow analysis can end up justifying dams or plantations on grounds of utility and cost return alone. Social science knowledge in Thailand has developed in large measure from Western epistemological foundations with a specialised division of labour between the disciplines (Ganjanapan 2000; Santasombat and Siamwala, 1998) . Therefore, each set of explanations has its own paradigm and there is disputation around whose reality is more valid and powerful; it is inevitable that policy makers favour some paradigms over others, with economics and political science emerging as dominant in the Thai case (Benton and Craib, 2001) . Thai social science has not provided applicable solutions to the variety of problems concerning natural resource utilisation and management. Many of these macro-ecological myths, or what Tim Forsyth calls environmental orthodoxies, stem from the popular equation I=PAT, which asserts that the environmental impacts (I) are consequences of population growth (P), rate of consumption in the society (A) and technological innovations (T). Applied to tropical deforestation, P is population pressure resulting in expansion of agricultural land or shifting cultivation. Similar myths seem to repeat popular beliefs concerning watershed degradation, desertification, deforestation etc. found elsewhere (Forsyth, 2003) . 5 An exception was a series of projects initiated by Khon Kaen University in Northeast Thailand during the late 1970s and 1980s. These were interdisciplinary in nature, but were not sustained after the Ford Foundation withdrew funding. The Social Research Institute at Chiang Mai University was also involved in participatory research into forest management in the 1990s (Zurcher, 2005) .
Since the 1980s a number of studies have questioned whether the degradation of natural resources can really be explained by accusations of ignorance or irrational farming practices on the part of rural people, or by the single variable of population growth. Rather, it is argued, problems stem from government laws and policies as well as economic development forces -these increase the pressure on the cash economy to provide livelihoods, and also limit people's rights and access to natural resources (Lohmann, 1998; Panayotou and Parasuk, 1990) . Rationalist policy making, use of the newest agricultural technologies, and the absorption of surplus rural labor by the new industries seems to have worsened inequalities and depleted resources. Critics also point to the failure of national economic development plans to meet their targets. While Thailand has experienced rapid economic growth in Bangkok and other urban areas it has also seen worsening income inequality, more landless people, further agricultural expansion at the expense of forests, and localised land degradation.
For political economists, it is the linkage between the Thai state and the forces of capital that underlie these problems. State and capital have expanded their control over production and resource utilisation, seeking a 'spatial fix' by moving from core to peripheral regions. Economic development and the modernisation process has changed people's mode of production, consumption, and livelihood, and set up relations of production where the state and capitalists transfer an economic surplus from farmers and rural areas to industrial and commercial activities in Bangkok and other major trading centres. Due to the historical dominance of middlemen and (in recent years) the agribusiness companies, farmers have limited access to means of production and markets and subsequently become increasingly dependent on off-farm activities, and more consumerist in their behavior. The enclosure of forest reserves has pitted local communities and increasingly militant NGOs against government agencies and capitalist enterprises. While local communities claim their rights to practice traditional farming methods to sustain their livelihoods, the commercial farmers, agribusiness companies and recreational managers (some of them high-profile), all supported by government agencies, claim their legal right to economic development and exclusionary leisure and conservation uses (see Ganjanapan et al., 1993; Bryant, 1992; Ganjanapan, 1996; Hirsch, 1993; Lohmann, 1998; Sato, 1998; Vandergeest, 1996) .
The search for knowledge that captures the complexity, diversity and dynamism of natural resource management
And, yet, there is a wealth of existing knowledge about natural resource utilisation in Thailandmost of it consists of biophysical inventories -but knowledge nonetheless. While Thailand is now in an economic transition that is seeing it emerge as an important regional powerhouse, it is seeing more and more conflicts over this development trajectory -perhaps because there is now so much to "oppose".
Academics have produced most of the formal knowledge used to drive this opposition, and holistic thinking on these questions is rare -the totality of a complex problem with diverse interconnected components has been disassembled into analytically digestible components by the practitioners of the disciplines. By contrast the stakeholders who are closest to forest, marine, and agricultural resources, land users themselves, have seldom participated in developing agendas or have only been permitted to apply their pragmatic skills. Thailand has, we argue, reached an impasse in managing knowledge effectively (Bryant, 1997; Rigg, 1995) , despite the presence of some bold but short-lived experiments (Zurcher, 2005) . Therefore, what the nation needs in the present phase of bureaucratic reforms, in addition to these in-depth specialised and universal pools of knowledge, is a pragmatic, context specific, and problemsolution driven knowledge. A kind of knowledge that is being created, recreated, and applied to effective solutions to social conflicts and possible exploitation of natural resources, all of which undertaken with the participation of stakeholders. Not just an interdisciplinary approach, but an approach that identifies problems, analyse them holistically and systematically by participating stakeholders, and that incorporates relevant disciplinary knowledge -what O'Riordan calls transdisciplinary knowledge creation (O'Riordan, 2000) .
As a part of this, it is desirable for scientists to place additional focus on providing evidence of the relationship between environmental changes and perceptions ('local knowledge') of environmental problems. Indicators for monitoring changes of natural ecology that have a positive or negative impact on human society may illustrate that ecological equilibrium is not necessarily a natural state, even within the remaining forest reserves. If the ecology is constantly changing in dynamic relationship with the human uses of it, then it is social perceptions that determine the point at which a change becomes an environmental problem. A beautiful flower in the wrong place is a weed! Democratizing the range of perceptions that are taken into account when making land use decisions would reduce the potential for resource conflicts.
In the social sciences, the social deconstruction of 'problems' traces them to their root causes and further exposes the diversity of knowledge about them. People from different social, cultural and political contexts need to understand themselves, other stakeholders, and the dynamic interrelationships between livelihoods and natural resources. Self-awareness or self-actualization may be mediated through academic or analytical interpretation. Self-directed knowledge is not scientific in the conventional sense of the term, but it is 'grounded' and appropriate in context.
As we illustrate, academic knowledge systems can play their part in creating liberatory knowledge, awareness, and action. This must occur at different scales and at different points on the explanatory 'chain' that political ecologists employ. Among the stakeholders are different groups of villagers with different interests, local governments now being strengthened through the process of decentralisation and devolution of power, district and provincial agencies, non-government organisations, and academics and researchers. An innovative approach to knowledge creation and learning can help mediate between different stakeholders who have different interests, and thus help to construct different concepts and perceptions (Fischer, 2001 , Zurcher, 2005 .
The following section illustrates how such a holistic, interdisciplinary and participatory approach to understanding the relationship between environmental changes and socio-economic development could be applied to the problem of creating more sustainable agricultural practices in Thailand.
The enhancement of knowledge for sustainable agriculture
According to an official publication of the Thai Ministry of Agriculture and Co-operatives (MoAC), the rapid increase in agricultural production and arable land has resulted in soil loss of approximately 120 tons of soil per hectare annually from most severely affected cultivated, deforested upland areas. This erosion has caused heavy siltation in water reservoirs and sedimentation along rivers. Significant quantities of soil and plant nutrients are leached by water run-off, estimated in a total nutrient loss of 27.4 million tons per year. The Land Development Department estimates that 19.4 million hectares of soil are prone to salinization, while saline soils already cover some 0.56 million hectares, and acid sulfate soils 0.14 million hectares (Ministry of Agriculture & Co-operatives, 2002, p3) The report does not even include the further problem of water shortages or the pollution of waterways from overuse of agrochemicals and contamination of irrigation water by shrimp farming. These problems have all been analysed and described by natural scientists from a number of research institutions and government agencies, without getting to the root of the problem. This is considered outside the scientists' sphere of competence. An advisor to the Office of the Permanent Secretary in the MoAC describes how the physical manifestations of ecological problems have placed emphasis on technical modes of analysis:
Although the manifestation of land degradation is primarily physical, it is in fact, the physical outcome that results from a biophysical condition, which, in turn, is driven by socio-economic and political processes. (Nabangchang, 2001, p12) The outcome has been to place the entire emphasis on technical solutions to address environmental problems associated with land degradation at the risk of ignoring a range of other socio-economic and institutional variables that determine the different land use practices. (Nabangchang, 2001, p18) The national Thai Development Plans, from the first in 1960 to the seventh were very growth-oriented (Kittampon and Nabangchang, 2001 : 2). Macro-economic policies set the framework for agricultural policies that, with the support of forces favoring market growth, pushed for increase of production with little or no consideration for the natural environmental. These policies (e.g. a rice premium export tax) also transferred the economic surplus from the agricultural production and accumulated it in Bangkok and the trading centres. Rural farmers generally remained politically subdued.
58.5% of GDP in 1999, while the poorest 20% had only 3.8%. The poor remain predominantly rural, especially in the Northeast. The riches members of society cluster in Bangkok and have a per capita income 12 times higher that the Northeast. Conventional agriculture in the region has pushed farmers to invest in new technologies with the result that many of them have become seriously indebted. The number of indebted households increased from 1.3 million in 1976 to 2.9 million in 1996 (Ministry of Agriculture & Co-operatives, 2002: 4) . This was forcefully stated by the Deputy Permanent Secretary to MoAC:
The agricultural sector is heading to a crossroad where decisive changes must be undertaken for the survival of the economy, the environment and the producers themselves. (Kittampon and Nabangchang, 2001: 5 ).
Yet alternatives are not easily defined. In the Thai context, the concept of sustainable agriculture has been used with a great deal of ambiguity (Buch-Hansen, 2001) While conventional top-down learning processes to impart specialised technical knowledge are appropriate to direct conventional agriculture, sustainable agriculture requires alternative learning processes. It needs the holistic approach we have already referred to, in which agricultural production is seen in the context of community development, a long time frame, and livelihood self-sufficiency. This requires that the farmers and the government agencies learn how to work in groups and networks and experiment with farming practices and off-farm activities that enhance short-term economic viability, while being acceptable to local people and retaining natural capital for the future. The task is clearly one for trandisciplinary thinking and the joint formulation of new ideas and knowledge. Natural scientists can analyse the biophysical processes creating environmental changes. Working together with social scientists they can get to the root causes of environmental changes and also establish what is perceived as an environmental problem. An advisor to the MoAC expressed this in terms that are rather too utilitarian perhaps, but show some comprehension of the potential for new ways of thinking:
The major challenges, which require collaboration between natural and social scientists, are to determine the carrying capacity of the natural ecosystem and to determine the complexities between society and the natural ecosystem. The natural scientists and social sciences need to collaborate to bridge the gaps between biophysical and social sciences (Nabangchang, 2001) .
Can it be done?
A transdisciplinary approach to NRM
The Sustainable Land Use and Natural Resource Management Programme (SLUSE) is an interdisciplinary and problem based educational and research programme among collaborating universities in Denmark, Thailand, Malaysia, South Africa, Botswana and Swaziland. 7 In Thailand the SLUSE programme has been working with three Thai universities and RFD since 1997, in a program called TUCED-SLUSE. 8 Under the SLUSE program, research has been carried out in Northern Thailand that seeks to overcome the distance between biophysical and social sciences by applying an alternative interdisciplinary approach. A pilot research project was initiated in the Song Watershed in Phrae Province Traynor et al., 2002) . Previous to this, Danish and Thai Masters students had been conducting joint field courses in the watershed since 1998. Joint field courses have later been carried out in Khun Samun watershed in the neighbouring Nan Province, where a joint Thai/Danish problem-based and interdisciplinary research project began in 2003. These research projects bring together an international group of researchers from different disciplines and institutions, working together on a common theme. The teams are divided into specialised mono-disciplinary working groups in order to allow for in-depth studies that require specialised knowledge and skills. However, the research design, including the choice of a common pool of respondents, and the results, are synthesised across these working teams in order to allow for a richer understanding of the complex relationships between livelihoods and natural resources. Through this interdisciplinary or transdisciplinary research model, we think the double aim of creating in-depth specialised knowledge and comprehensive and holistic interdisciplinarity is best achieved.
The research has a broad scientific base and includes local actors, notably the RFD and other government agencies, and an NGO. In several cases research has been a direct result of the cooperation between different disciplines, and has revealed the full complexity of local land use.
The study location has been the Song watershed in the northern part of Phrae Province in Northern Thailand. Tho Saman village, located close to the lowland part of the Phrae valley is one among several villages utilising upland areas for economic activities. The Song River, a tributary to the Yom River, was dramatically changed when in 1993 a medium scale irrigation dam was constructed, creating a 420 ha reservoir. Characteristic of the land use in the watershed is irrigation of low lying fields alongside rainfed upland production, often on steep slopes. The major part of the uplands are in the National Reserved Forest Classification set aside for forest conservation, but as in many other parts of Northern Thailand, actual land use is often in contradiction to official land classifications. An important motivation for the research was to achieve a better and holistic understanding of the dynamics of the use of upland areas in conflict with official conservation policies.
Some of the findings were:
The cultivation of distant and relatively low-potential rain fed upland fields was not associated with a distinct socio-economic stratification. It was expected that upland farmers would be relatively poor and forced to use land because of limited access to the valuable irrigated lowland fields. However, social and economic studies revealed that the economic potential of the upland fields was far from negligible, although significantly lower than for lowland irrigation. This potential allowed for well-off farmers to specialise in rain-fed agriculture and as such exploit its potential alongside a number of less well-off farmers. A particular individual, an entrepreneur and middleman, was discovered to be important for the exploitation of upland areas. He was an influential figure in the local community who had succeeded in establishing a monopoly of the sale of farm inputs and produce. Thus, land use was determined in part by a complex web of specialisation, economic strength and partly by historically determined power relations. Land use could not be explained by location, soil quality and socio-economic stratification alone. The creation of the reservoir by damming the river was instrumental for upland production. Access to the uplands was difficult even in the dry season, but the reservoir improved access considerably, so that milling machines and other equipment could now be sailed to the distant fields by boat, rapidly and at lower cost. Thus, the reservoir contributed not only to intensified exploitation of lowland areas though improved irrigation, but also to further exploitation of conservation zone areas in the uplands. A conservation buffer-zone around the reservoir created to protect it from erosion, was only effective in the close vicinity of the reservoir. Environmental degradation resulting from the cultivation of upland fields in the form of erosion and nutrient and pesticide release in waterways was relatively low. The science team could report that erosion levels were only critical in fields on very steep slopes, but also that farmers generally did not consider erosion to influence the productivity of the land and hence did not bother to introduce measures to reduce it. Generally, the water quality in the rivers and the reservoir was good, with limited downstream release of excess nutrients. However, persistent organochlorine pesticides (OCP's) were found in relatively high concentrations in the river and reservoir sediments, indicating that some adverse effects of upland cultivation did occur.
Often, secure tenure arrangements in the form of title deeds, are seen as a prerequisite for farmer's willingness to invest in land. It was found that there was no correlation between land use and tenure, and that land tenure in the uplands was controlled by unofficial rights in areas that were officially designated as forest reserves. Although these areas were cultivated illegally according to formal law, land was actually bought and sold despite the absence of formal land rights. Farmers did have a strong wish for proper officially recognised tenure arrangements, but their absence had very little, if any, influence on actual land use. Furthermore, farmers were able to obtain financial credit through informal arrangements or through group liability loans from agricultural banking institutions (BAAC) without having to produce a title deed as collateral. This practice, which is introduced by state-owned enterprises with the specific aim of improving farmers' access to credit, counteracts the official policy on forest conservation, as loans are not constrained to land officially approved for agricultural purposes through land titling.
An interdisciplinary approach proved indispensable for gathering and analysing a variety of information of this type, drawing at times on the specialised insight of experts. Compiling this information into a holistic understanding of the complex relationships in a village environment was a rewarding experience. It took place during a ten-day write-up workshop with participation of all the specialised research teams. Showing specialists with the findings of the other teams, led to fruitful discussions that effectively broke down some of the more simplified perceptions of the dynamics of upland farming. A community meeting was held, with the participation of local government agencies. The linkages revealed during the research were used as the point of departure for discussions of natural resource management and agricultural extension services. Although few tangible results could be observed from these discussions, the meeting did present local authorities as well as farmers with a holistic understanding of the issues that was new for many of the participants. For this to have tangible impacts of resource management, a long-term strategy must be adopted with a committed and active participation of state extension services and NGOs. The RFD's participation to date has been encouraging, since it appears to have been open and has shown interest in working with the local communities.
The Song Watershed pilot project, including the community meeting, cannot be enough to solve land use conflicts in the area, but it illustrated the importance of recognising that natural resource use and management is highly complex and cannot be reduced to the often simplified explanations provided by mono-disciplinary investigations. A transdisciplinary analysis, based on multiple sources of information, is really only the first step in identifying alternative solutions to natural resource management conflicts.
A further step is the educational programmes at the Thai universities involved in the TUCED-SLUSE programme. They are aimed at mid-career professionals, who will hopefully have greater scope for translating their knowledge into action. People already in influential positions in the government agencies and NGOs are absorbing and using new interdisciplinary knowledge.
Furthermore, by revealing how environmental perceptions have been framed according to different socio-political contexts, local communities are also in a better position to question the technical solutions proposed by government agencies and agribusiness companies. They understand more readily the risks of further resource depletion, and the reasons for their uncertain tenure in forest areas.
Conclusions
A process of political reform in Thailand began in the mid-1980s, and it is still far from complete. At the same time, export-oriented industrialisation has helped to make Thailand the fifth Asian Tiger economy. The foundation for this was the transformation of the Thai landscape, generally from a dense cover of tropical forest to rapidly expanding cultivated land with resultant environmental problems. It is not surprising that there are considerable differences in the perception and understanding of these fastchanging landscapes and the natural processes that sustain them. Critical political ecology enables us to pinpoint how socio-political and socio-economic change has "co-produced" the Thai landscape, and also driven significant resistance to some of these changes (Forsyth, 2003) .
It is not enough to merely note that discourses and knowledge have become compartmentalized in the new Thai economy. The key is to move beyond mono-disciplinary thinking. The transformation of growth-oriented, conventional agriculture to sustainable agriculture is an illustrative case. The SLUSE approach to problem-oriented, participatory and interdisciplinary. Knowledge creation and dissemination in environmental management is an exercise in "knowledge construction" between different partners, and it challenges all those involved to reconsider received wisdoms. It is not alone in Thailand, but SLUSE is a part of a growing move to expose the ways in which environmental perceptions are framed, going further to encourage the elaboration of alternative environmental management practices that support socially just and sustainable livelihoods.
